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Background
• Why is visual scanning of the face 
important?
• Identifying individuals 
• Interpretation of feels from expressions1,2
• Attention and engagement from gaze 
direction2,3
• Aid in interpreting spoken language4
1. (Baron-Cohen et al., 1997) 
2. (Calder et al., 2002) 
3. (Jones, Carr, & Klin, 2008)
4. (Joseph & Tanaka, 2003) 
Background
• Visual scanning of the face
• Eyes, mouth and nose take up 
88% of face viewing time1
• Different regions of the face are 
prioritized for different tasks2,3
• Different viewing pattern when 
presented with different 
emotions1
(Schurgin et al., 2014)
1. (Schurgin et al., 2014)
2. (Hanawalt, 1944)
3. (Sullivan & Kirkpatrick, 1996)
Background
• Autism Spectrum Disorder (ASD)
• Social and communicative difficulties1
• Excessive & repetitive behaviors1
• Multifactorial 
• Genetic2
• Environmental3
• Severity can greatly vary between individuals
• Autism Spectrum Quotient (AQ) Test
• Short self-administered questionnaire test4
• Identify the degree of “autistic traits” in an individual with normal 
intelligence.4
• Used in studies investigating the effect of autistic traits on viewing 
behaviour. 
1. (American Psychiatric Association, 2013) 
2. (Bailey et al., 1995) 
3. (Hallmayer et al., 2011) 
4. (Baron-Cohen et al,. 2001)
Background
• Atypical visual scanning in individuals affected with ASD
(Pelphery et al., 2016)
ASD Typical developed (TD)
Typical developed children (TD)
(Falck-Ytter & von Hofsten, 2011)
ASD
Background
Study Stimulus Outcome
Hanley et al. (2013) Static isolated emotional face pictures 
and social scenes
Adults with ASD only show decreased 
attention to faces when presented with 
social scenes.
Klin et al. (2002) Dynamic stimuli with social interaction Increased viewing of the mouth and less 
viewing of the eye in high functioning 
adolescence with ASD.
Corden et al. (2008) Static isolated emotional face and 
pictures
Reduced viewing of the eyes regardless 
of emotion.
Riby and Hancock (2008) Static pictures of social interactions Adolescents with AD less at the eyes than 
both TD controls
Background
Study Stimulus Outcome
Bird et al. (2011) Dynamic stimuli with speech including 
social interactions and person addressing 
the audience
Adults with ASD looked less at the eyes 
but their eyes:mouth ratio was similar to 
TD control
McPartland et al. (2011) Static isolated neutral face Adolescence with ASD and TD controls 
have similar viewing patterns towards 
the eyes and mouth
Freeth et al. (2010) Static pictures of indoor scenes 
containing one person
Adolescents with ASD and TD controls 
spend a similar looking time to faces
Nakano et al. (2010) Dynamic stimuli with speech including 
social interactions and persons 
addressing the audience
Adults with ASD and TD controls 
demonstrate a similar looking time to 
faces
Research Questions
1. Does different stimulus types elicit different visual scanning response 
of the face?
2. Does spoken language attract more attention towards the mouth?
3. How does autistic traits affect the visual scanning of faces?
Methodology - Participants
• Participants
• 21 healthy subjects with no history of ophthalmic, neurological or psychotic 
illness 
Age
• Range: 18-27 
• Average: 
21.66±2.65 
(mean±SD)
AQ
• Range: 7-34/50
• Average:  
18.95±5.58 
(mean±SD)
Methodology - Apparatus & Stimulus
• 27” LCD monitor 
• Positioned 75cm away
• Eyelink 1000, SR Research
• Infrared video based
• Up to 1000hz 
• Autism Spectrum Quotient Test
• Still
• 5 x 15 seconds 
• Snapshot from the video stimulus
• Video
• 5 x 60 seconds 
• Fairy tale stories
• Live
• 2 x 60 seconds
• Semi-scripted conversations
Blank screen (5s)
9-Point calibration • 5 trials with different 
stimulus in random order
• Task duration: 5 minutes
Procedure
Task 1: Viewing of Still Faces 
Still stimulus appears (15s)
Instructions
Blank screen (5s)
9-Point calibration
• 5 trials with different 
stimulus in random order
• Task duration: 10 minutes
Instructions
Procedure
Task 2: Video Story Time
Video stimulus appears (60s)
9-Point calibration
• 2 trails with different 
stimulus in random order
• Task duration: 5 minutes
Instructions
Procedure
Task 3 : Live Conversation
Live stimulus appears (60s)
Methodology – Reliability
Area of interest 
(AOI) 
determination
AQ score 
calculation
Data analysis
Results
Methodology – Data analysis
• Net Dwell Time (NDT)
• AOI
• Eyes
• Nose
• Mouth
• Repeated-measures analysis of variance (rmANOVA) 
• AOI (eyes, nose, mouth) 
• Stimulus type (pre-recorded, Still image and Live) 
• Repeated-measures analysis of covariance (rmANCOVA) 
• AOI (eyes, nose, mouth) 
• Stimulus type (pre-recorded, Still image and Live) 
• AQ score (covariate)
• T-tests and Pearson's correlation 
NDT = 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑡𝑡𝑉𝑉𝑡𝑡𝑉𝑉 𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴I
𝑇𝑇𝑜𝑜𝑡𝑡𝑇𝑇𝑇𝑇 𝑣𝑣𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑡𝑡𝑉𝑉𝑡𝑡𝑉𝑉
Results – Area of interest analysis
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
Ne
t D
w
el
l T
im
e 
(P
ro
po
rt
io
n)
Eyes Nose Mouth
*** P < 0.001
***
• AOI (Eyes, Nose, Mouth) 
• Combined AOI NDT M = 83.8%1
• Significant main effect of AOI 
F(1.637, 67.136) = 53.327, p < 
0.001
• Significantly more viewing of 
eyes than nose 1,2
t(40) = 7.36, p < 0.001
• Significantly more viewing of 
eyes than mouth 1,2
t(40) = 8.91, p < 0.001
***
1. (Schurgin et al., 2014)
2. (Pelphery et al., 2016) 
Results – Stimulus type analysis
• Stimulus type had a significant main effect on the viewing behaviour 
across all participants F(1.673, 68.607) = 22.725, p <.001 
• AOI x Stimulus Type
• Significant interaction effect of AOI and stimulus type 
F(3.115, 124.618) = 2.678 p = .048 
• Significant differences in viewing pattern between still and video stimuli 
t(40) = 5.7, p <.001
• Significant differences in viewing pattern between still and live stimuli 
t(40) = 4.8, p <.001
Results – Stimulus type analysis (AOI)
* P < 0.05
• Increase in viewing time of the Mouth 
in dynamic stimuli1
• Main effects of stimulus type for mouth 
F(2,82) = 8.385, p <.001
• Significant increase in NDT on the 
mouth for video t(40) = 3.714, p =.002 
and live stimuli t(40) = 2.607, p =.042 
• Increase in viewing time of the Nose in 
dynamic stimuli2
• Main effects of stimulus type for nose 
F(2,82) = 6.012, p =.004
• Significant increase in NDT towards the 
nose for video t(40) = 3, p =.014 and 
live stimuli t(40) = 2.917, p =.018 
1. (Pratt et al., 2010)
2. (Võ et al., 2012)
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Results – Autistic traits analysis
• Significant three-way interaction
• AQ score x Area of interest x Stimulus type  F(3.115, 124.618) = 3.482 p = .017 
• Correlations
• Positive correlation between AQ and mouth viewing in video stimuli r(42) = 0.376, p =.014
• Positive correlation between AQ and mouth viewing in live stimuli r(42) = 0.464 p =.002
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Conclusion
• Across all stimuli, participants spent majority of the time viewing the eyes
• Stimulus type influenced the visual scanning of faces significantly
• There was a increase viewing of the mouth and nose in dynamic stimuli
• Autistic traits affected the viewing behaviour of faces
• Higher autistic traits individuals spending more time on viewing the mouth in 
the dynamic stimuli 
Future Directions
• Investigate how more complex scenes may affect viewing behaviour. 
• Investigate the sequential scan path of faces.
• More realistic social settings; e.g., face to face interactions.
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